(l9)1&#*Pfl*JRlf^tt^M 

(43) HI^^BflB 
2005 ^7 ^ 14 H (14.07.2005) 




PCT 



(10) SIS4*M«# 
WO 2005/063827 Al 



(51) 




C08F 2/26, 14/00 


(21) 


mm tarn m^-. 


PCT/JP2004/019219 


(22) 




2004 ^12 ^22 H (22.12.2004) 


(25) 






(26) 






(30) 


*#J8I 2003-430765 





2003 ^12 ^ 25 S (25.12.2003) JP 

(71) mmx(^m^m<±x<Di^miz-Di\x): 

X SH*it#*t (DAIKIN INDUSTRIES, LTD.) [JP/JP]; 
¥5308323 *UEJS*EmdtB*«ffi-TB4#1 2# 
& H -tZ > £ — tf ;U Osaka (JP). 

(72) 9B0]*; j3J:tX 

(75) SBBfl^/WIKA r*HfcolNT(Z)^;: *SIEf§(OT- 
SUKA, Masao) [JP/JP]; T 5668585 *KJft8E*rfTffi — 



ft Osaka (JP). ft (TOKUNO, Satoshi) [JP/JP]; f 
5668585 *BEJ&8E*rti ffi-*K 1|1^y-f + > 
X**St£a SEJIIH^RfA Osaka (JP). JS#tH 
(NAKAI, Katsuya) [JP/JP]; T 5668585 :fcBEJft8S*rfTffi 

-an #i *>x**a#asfejii«ftHr 

ft Osaka (JP). 

(74) ftiA: 9S B , ^(ASAHINA, Sohta et al.); T 

5400012 *|&Jfr*|&m*ffelE;SfflTXTg 2f 22^ 

N S bf ;U Osaka (JP). 

(8i) ftSB/S^afti^lKU* £Ta>«K0)Blrt«Bto< 

RTfig;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »ffiHf**a>«a*Ry. ±T<Dmm<Dfc®&m 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 



(54) Title: PROCESS FOR PRODUCING FLUOROPOLYMER 
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(57) Abstract: A process for producing a fluoropolymer comprising units of at least one fluoroolefin, which comprises conducting 
polymerization in the presence of a surfactant represented by the formula (1): wherein R 1 and R 2 may be the same or different and 
each is alkyl or alkenyl and R 3 is hydrogen, alkyl, or alkenyl, provided that the total number of carbon atoms of R 1 to R 3 is 2 to 
25; L - is a group represented by -S0 3 ", -OS0 3 ", -P0 3 ", -OP0 3 ", or -COO"; and M + is a monovalent cation. This process enables 
polymerization to be efficiently conducted in the presence of a small amount of a surfactant. Thus, a fluoropolymer can be produced 
which is free from the decrease in any of various material properties including water resistance caused by a surfactant. 
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BY, KG, KZ, MD, RU, TJ, TM), 3 — ny/t (AT, BE, 2 KRl/ffeOTlSIIlC-O l^X l*» fefflmfrZ 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, M v h (D^IIIct-SSt £ *LT l^-i) Tzi— KtBSfg 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), (DiS^ $f > X y — h J £ # M « 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR NE, SN, ID, TG). 
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R 3 
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I (1) 
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M + 

, R 3 », 7k*JP§H\ m;HffcliW^S"efeot, R 1 — R 3 (D^ff^##C^2— 25 

-e&<9, l"«-so \ -oso \ -po \ -opo "*fer±-coo"-cabfet>$HSS-e*)5. m + «i 

3 3 3 3 
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[oooi] *mm&. 'j>A<Dji.mmim<DffiE.T-e. ^m^mx<, m&&nttz.b&~z% 
Steffi 

[0002] ^/i^ntfy^— fit, ^<Ds^M\sfcmM&^ »^Jtt, WMfe^i-^^ 
^XH^£(DJ£V ^11M^*3V ^T^Jl^tvCV >3 0 

[0003] z.tib<D7;v3rxn$y^— (Dmttt.. 7/^v^7^&¥WbM^f'femMM& 

[0004] r©j;5fc, vtur. y/^ti^j^—mutm^-x—^m^m^tix\^ mas 
[ooo5] ^*»#ffi^tt^j»#^T^\ %.mmm£<, m&&nftoz.b&x% 
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[0006] i-jfcb^ ^^mti, {^f£<th—M<Dy/v^rvi^\yy>o^^y/v^rvi^]}^— 
©Sl«fcot^(l): 

[0007] 

R 3 
I 

I (1) 

L" 
I 

M + 

[0008] (^tfi, R\ R 2 te, ^tL^:tL^lC-efco-Ct^o-CV^'C 1 bJ;<, T/Vdf/VS*rt«T 



f+£*c*W2— 25-efct), l"«-so \ -oso \ -PO \ -opo "^fcte-coo" 



[0009] #B?gtt^J^ s ^ (2) : 
[0010] Ut2\ 

H 
I 

R x - C-R 2 

I (2) 
L - 
I 

M + 

[0011] (5£tp\ R'SoitFR 2 ^, ^ff^^#[2— 25<Z)T/Vdr/VS*fc»T/V^/VS^S>o 
"£\ ^^^b|llC-e$)oT^M^oTV>T^J;<, L"^-SO \ -oso \ -PO \ -o 

3 3 3 

3 

[0012] tfrtB^f+^^^io-2o-efe§r^^w*bv\ 

[0013] wl&zk ^—\?m?<DM&M&'?foz>z-bi)m&u<\ 

[0014] ^/V^-n^-l/^^^i, 1-^/V^-n^^-w^-Cfc^^^^^^bV \ 
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[0015] mimmmis. ^mn-i^wm^^m^m&t^iE^t'^miw^w- 
[ooi6] ^t£<bh—n<v7Mv^7^&^t?7/^vtfv^~(Dm&jffe 

tfcot^(l): 
[0017] Mb3] 

R 3 
I 

I (1) 
L - 
I 

M + 

[0018] (S:^, r\ r 2 e\ j ertb j e^i^c-e*>o-obM*oTv>-cbJ:<, r/i^/ws*fcttr 

^th^$C3& s 2~ 25-t?fc«9, L"tt-SO \ -OSO \ -PO \ -OPO "tfcli-COO" 

3 3 3 3 

-ea>£>fc>&*L5£-es>»^ M + fii«<D^^^-e^) -e^$n5#BfiH4S0©#^ 

[0019] ^/V^-a^-v^^irbTf^, #(JiRR^$tb5fcV ^ fcl*5V vt\ 7/V3rntfy 

[0020] 7/l4i2tV7>fy i e/"r-iL - Ctt, T^^/V^n^^l/^ (TFE) „ ^^r^"7;V^r 
d^ 0 tifcV^(HFP) , ^/V^-n (T/l^/Hf ^/Vrc— -7W) (PAVE) , 
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[0021] Wbti 

CF « CF 
/ \ 
O O 
\ / 

c 

F 3 C CF 3 ^ CF 2 = CFOCF 2 CF == CF 2 
[0022] ft}*<Ds<— yA^m^ruy^O^J^— ;^nnMJ^/V^-nrc^i/^(CTFE). 1, 1- 

✓\ ^y^7;l/tn^PtVy, ^h^/l^n^nfcV^ -^I^y^n^y:/^^: 
¥(D0/<~y/V^ttuy^^S~?--&hifbfrl& o PAVEiLti4^-7/^n ( 
yf;V^-;Vx-r;V) (PMVE) % (xf/Vf ^/Vrc— -TVk) (PEVE) 

, /n- y/V^-n {yu\£/V\f^/V^— TA) (PPVE)ftif#Sfc{f ^,tb5 0 
[0023] *fc, WtBS^^/^n^-l^^^/^— fcftfflt?#5o WHE^^/l^a;*- 

[0024] Wb5] 

X 2 

I 

CX^C-Rj-Y 1 (3) 
[0025] Y'te, -OH, -COOH, -SO F x -SO M(Mte**JgH\ NH S^fcteT 

2 3 4 

f 

^(D^y-y^T A^y^kWo~tr) 
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[0026] Mb6] 

CF 2 =CFOCF 2 CF 2 CH 2 OH „ CF 2 -=CFO (CF 2 ) 3 COOH „ 
CF 2 = CFOCF 2 CF 2 COOCH 3 „ 

CF 2 = CFOCF 2 CFOCF 2 CF 2 CH 2 OH N CF 2 = CFCF 2 COOH . 
CF 3 

CF 2 = CFCF 2 CH 2 OH „ CF 2 - CFCF 2 CFg CH 2 CHCH 2 „ 

O 

CF Z ^ CFCF 2 OCF 2 CF 2 CF 2 COOH „ 

CF 2 = CFCF 2 OCF 2 CFCOOCH 3 „ CF 2 = CFOCF 2 CFOCF 2 CF 2 S0 2 F 
CF 3 CF 3 

CF 2 = CFOCF 2 CFOCF 2 CF 2 COOH > CF 2 = CFOCF 2 CFg S0 2 F „ 
CF 3 

CF 2 = CFCF 2 CF 2 COOH „ 

CH 2 =CFCF 2 CF 2 CH 2 CH 2 OH . CH 2 = CFCF 2 CF 2 COOH . 

CH 2 =CFCF 2 CF 2 CH 2 CHCH 2 „ CH 2 = CF-«CF 2 CF^ COOH „ 

O 

CH 2 = CFCF 2 OCFCH 2 OH . CH 2 = CFCF 2 OCFCOOH > 

C F 3 CF 3 
CH 2 = CFCF 2 OCFCH 2 OCH 2 CHCH 2 „ 
CF 3 O 

CH 2 = CFCF 2 OCFCF 2 OCFCH 2 OH „ 
CF 3 CF 3 

CH 2 = CFCF 2 OCFCF 2 OCFCOOH N 

CF 3 CF 3 
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[0027] Mb7] 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 COOH , 
CH 2 = CH-e CF^ CH 2 CH 2 CH 2 OH „ 

CH 2 =CH-e CF 2 ^ CH 2 CH 2 COOCH 3 . 

CF„ 
I 3 

CH 2 =CFCOOH . CH 2 = CHCH 2 C - OH 

CF 3 

[0028] t£¥&lh\-fbfVZ> 0 

[0029] *(Dm\ ^/^7;vtPtw7^y ; &/-7-iLT3^i^t ; &yv-, fctx.m$ 

^5p5-63482-^-<2f« J ^#PBBS62-12734#^#^|E^tfCV ~7 ( 

6, 6-^fcKn-6-3— K-3-^i^-l-^ir^) 7/V^-n(5-a— R-3-^ 

o 

[0030] ^7^totv7^y^y-7-iLts, fc£x.fte^u>- (et) „ :/ntv>\ -fj-^ 
^/Mf^/i^— tvk ^ntr/Wf — /k^— r/v^ v^n^df ->-/Hf c=./v^— -7VK fcK 

— 20-efeST/p-dr/nf^/v^— T/isteXifi&if £>iv5 0 &^-<?k, i, i-^y/vurn 

[0031] *fc, ^KD^##e>tL57/V^-njf?y-^— <D*Jj&te N ffrfBl, l-^/V^ru^Uly: 

L<«90: 10— 60:40^*9, ^o^h^/V^ti^^^O— 40^/V%£-a-ti^ 
#W*bC O— 30^e/^%^j;«9^bv\ 

[0032] ^w-m, mm^(i)^^n^m^M<D^r^m^n^o 
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[0033] r\ r 2 «, ^rtL^tLinc-efeoT^M^orv ^-ob £C T/v^/vm&td&T/v'r^ 
tz.\-$.T;Vr~;vmz, tlttfco-ct), ^-^-efeo-ct>J;v\ 

[0034] R 1 — R^-^fh^^Cte, 2— 25-efe!9, 5— 20-e&S^/W*lX, 10— 20-efe 

[0035] ffifBR 1 — R 3 ^|a^-fr^^t?t), ?Ub^<Z^$tf>^fb, R^^JgH^fe^ R 1 

^^IHC-efeoT 1 bM^oTV^T^j:<, ^f+J*^#:5- 20<D T/V^r/V^ 
^:«T/V^/^T?fcSitdS0*b<, R^Tk^tJ^-Cfc^ R 1 *3<ttJ ? R 2 ^ x ^tb-^ 

[0036] T/V^r/VS^fc^T/KT-^/VS^Jr^FUirUT^, 7y3t{^ftV \ ^ 

/Vgg, ^dri//V^, -^^VHS, ^TPf-jV^ f^/H^ tf 

^S, :7^~/v3^ ^3ri?~/v^ ^<?&~j>v^ ir?J-~j>vW$. 

[0037] Ll3\ -so \ -oso \ -PO \ -opo ~titcfe^oo~x*hbfr&friz>&x*hz>& 

3 3 3 3 

, -so -•vtozzttf, frmft&mffiiMbtitztfv^-wzftmfe&mtm&vx 

3 

[0038] lffiojfr^tf-^fcLTtt, Vf&Jxf*^ *thVV^*>. JjVVJ^*^, ;v\£W 

[0039] 5£(l)^&ft5#B^t£#J<Dteffl*tt, ^(D^ir^U 100-9000ppm^ 
500— 5OOOppm*SJ:«90*bV\ MfE^Mg^J^ffl*^ lOOppm 
7fciStC*>5£, M^tt^LT^^^C ^£^ifc^&<&^ 9000pp 
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[oo4o] ^ mmzf-mm&Mte, m^mm^mtmm^x-hxw 

[0041] ®rmX»%^ Rmfe&MbLrXttL, m%.lZ, F (CF ) COOM, F (CF ) COOM, C 

2 7 2 8 

F CF CF OCF (CF ) CF OCF (CF ) COOM, CF CF OCF (CF ) CF OCF (CF 

322 32 3 32 32 

) COOM, CF OCF (CF ) CF OCF (CF ) COOM, H (CF CF ) CH OCF (CF 

3 3 32 3 2222 3 

)COOM. H(CF ) COOM. H(CF ) COOM, H(CF ) COOM. C F CH CH 

26 27 28 6 13 22 

SO M,F(CF CF ) CH CH SO M. F(CF CF ) CH CH SO M. F(CF CF ) 

3 222223 223223 224 

CH CH SO M. F(CF CF ) CH CH SO M. F(CF CF ) CH CH SO M. F(C 

223 222224 223224 

F CF ) CH CH SO M(Mtt— #©^^)3&^©^7^^#ffiflH4^J^ CH (C 

2 2 4 2 2 4 3 

H ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH ( 

2 10 3 3 2 11 3 3 2 12 3 3 2 13 3 3 

CH ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH (CH ) SO M. CH 

2 14 3 3 2 10 4 3 2 11 4 3 2 12 4 

(CH ) SO M. CH (CH ) SO M. CH (CH ) COOM, CH (CH ) COOM 

3 2 13 4 3 2 14 4 3 2 10 3 2 11 

. CH (CH ) COOM. CH (CH ) COOM. CH (CH ) COOM(Mii-i©* 

3 2 12 3 2 13 3 2 14 

[0042] £fc. wmxzzRmm&mtisX, ^^Ky^/um^\^mw^tm^ 

&mmirz>^b&x%z 0 

[0043] *mw<om&m*mz.®i7££ti~r. %itm&, mmm^-m<D^<D^mxx\ > 
&btiizm&fc*<Dftmm&mmmx'h<>xh. nmt^<x^z>ux\ ^ 

[0044] mw^ti^xi^ ftbft&T^x—n. *—\?>n, mmm^hmmx^^K 

vbm-tfu>^mm\z.^m.wi)m^\ \ mwmmbvxfemmm&mmxhmm 
mwmmxhxw 
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[0045] m-aia£tt#fcffiiji8ttfc<, m&mi^(Dwm\aJtifoxM&temm&W8£ 

[0046] *r/-^— (D#^^«jgj^^-cfeo-ob^^^bTt> £v \ 

[0047] m^w^j^uTtt, jft»tt<ojasft^«rt>ftffl-c^*^, ^h<Dixmwmm>& 
mim\xh^4yy^y^<—^^y^—^—h (ipp) ^-n-^ntvwv 

z/vm&mimtvxte, titx.t£mmm. m*vm. m^mm, mv^m. mmm 

[0048] m&mi&M<vmmtemz.¥&m£tif£\^K m&m&ifim^&TUt^n&n 
fti-mm^xmn-rtn-t^ \ ±mnmmm^m^Rmm i ^Mx^^mmxh 
[0049] *&w<z>mgj?mz.m v-c, £^#^*fflg#j^£r»L~ob j:v \ 

o 

[0050] &+mm&fflbvx^ tz.tx_\£^v^m?*^, ^h^s^^vk mfct^/v 

N -fy^n/V— /K TizK^ #ffiy/V#y°^>\ HifrfkKsff, ^n^t^, ^/a 
— Ky^, 1-3— Ky^^ 1-3— }?7xis^ aWMVT'ntVK >>3— K**>\ 1 

[0051] ^(Dis^^l«»^^iai:»bT^J;v>^^ *©;&^»W<©»*«:lifc*»fc 
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[oo52] o^^gm^ovvT, mm*tbtfxmm-z>&^ ^mmm^^mmm<D^ 

[0053] <^WiS©> 

A— #&g(l + 10. 100°C)te, MOON MV2000E (T/V^T— t^/p— 
X*fc (ALPHA TECNOLOGIESf±)®D^fflV^ fWb#t&:#W*&^^ W 

[0054] HJfi^ll 

o. lL©rt^©^ry^^- WW— >a;i^-w^&2k£r50g, iM^TW 

^e— ^A(APS)^0. 05g, |fBfiH4^Rj^LTHostapurSAS93(^7yT> / h^-V/'-? 
W($0§^ ^ZURT/^^^/V^^— hNa^((CH (CH ) ) (CH (CH ) )CHS 

3 2 m 3 2 n 

O Na, m+n=14— 17))&0. 005gfti£^ &#fc£#:fc£tJ^SfcTlK&US: 

3 

^-WW(VdF) dS35mol%36^*S?S-^^SrlMPa^5J;5^tfc3iA/f£o ^CO^ 

[0055] m-^SJ^^T^^ V^r— ?—/<xfrh^r— h?w— X<£r$t9tfJL, 

^ffcftWfSlfc (^#:) £1+ #1^2 x 10 13 -Cfco/c 0 
[0056] mMW2 

^^^(APS)^O. 05g, HostapurSAS93(^7yTWK^^W($c)®k 
T/V$»y*,/V7*^— bNai&((CH (CH ) ) (CH (CH ) )CHSO Na, m + n=l 

3 2 m 3 2 n 3 

4-17) )£0. 015gffcii^ ^#l£&*:fcJ:T«^crfi&Ufc3L M^VtMX 
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^^rf-7/V^-n^ntV^(HFP) ;&565mol%£l, SVyfrn^l'Z/ (VdF) ^3 

[0058] Hife#!|3 

(APS) £r0. 05g, HostapurSAS93(^yT>-h^i^^($0§!k 
T/Kfr^/l^j-^— hNa^((CH (CH ) ) (CH (CH ) )CHSO Na, m+n=l 

3 2 m 3 2 n 3 

dri^^/V^-n^°ntV^(HFP) 7$$65mol%£l, l-v^/l^-p^w^(VdF) ^35 
mol%^^^^^^lMPa^/^J;5^ttjAA/fc 0 rCD^— h^l/— fcfb 

[0059] M&KfomT&, vx— v^—^^m) mu mjf^y^-&± 

&WfeVfcbZ.?>0. 15%Xh^>fc 0 
[0060] mMW4 

^=^(APS)^0. 05g, HostapurSAS93(^yT:/K^^($c)®k H^i^ 
T/V#^VK7^— hNa*£((CH (CH ) ) (CH (CH ) )CHSO Na, m + n=l 

3 2 m 3 2 n 3 

4-i7))^o. i5 g ftiA^, M^^m^xTjMm^xmmi^t^^ M^vtmx^ 
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drf7;VtnyntVy(HFP) ^65mol%£l, l-v?^/V^-urc^W^(VdF) ^35 

[0061] m&EifomTWi. V*—?—^frh7!r—Y^—zf%:W) fflU ti&f^STSrk 
[0062] MMM5 

OOppm^U iM^T^^e^^o. 05g^Px.T, WM&bL,XMMfflibmffi<DM 
, 3nm-efco7h, Z<DZbfrbm*mtZ4. 5 x 10 14 £ff3l£tWt o 

[0063] H»!|6 

#m#: i g ^2 9 S <Dj*^&&#L vixmiu ^ m^^Mm&^mmm lbmm^i 

OOppm^U 7&titWtT>' s e~VJ*0. 05g^P^.T, tMtLt^I^li^f©! 

&mfc*mmnteotib^ mitK^tift^t^wc^mstm. 3%xm. 
%ik&&fc<Dm*&m. 2xio l6 btmztitc 0 

[0064] 

1. Sl^(D\H^-^<D^>\y^M^r— ^C^J-^^^K^lOlOg, Hostapu 

rSAS93(:?9yT^H*Y^0Hc)®L gr/^y^/w^- hNa^((CH ( 

3 

CH ) ) (CH (CH ) )CHSO Na, m + n = 14— 17) ) Sri. 02g{fci&3^ 

2 m 3 2 n 3 

ol%£l, l-^/V^-nrc^-l/^CvdF) ^35mol%^)^^?M^^^lMPa^^§ 



WO 2005/063827 



13 



PCT/JP2004/019219 



[0065] MKJS^Tf, a#^-mi:tttm ?Ufc#ifc#<D-|fB&|$^S£@£ 

[0066] H;6fe#!|8 

1. 8L(Drt^^<D^^l/^^— h:?W— ^^J-^^?K^942g, *fc, HJfe 
n^°infcV^(HFP)438g^l, 1— ^/VoJ-na^l^ (VdF) 132g^^^^^^ 

^220gtt^A^, s««#a-e^^*#b^^^-h^^-^rt?a^8o°c^# 

>-^^0. 15g^7K4. 94g^^^Lfc^K^^*^-Ci±AbTm^JS^^ 

n^ntVylHFP) ^22mol%£l, l-^7/l^p^=f-W>-(VdF) ^78mol%#^> 

ntVy (HFP) /^22mol%£l, l-v^/l^-n^l^ (VdF) ^78mol%^)^^ 
^^266g^M^^ttiA^, m^^T^bfCo 
[0067] JH^BOe^T^ ^y-r-mttftiU #&fafc^fb^#©*fc^& 
UPA^-Ca'Jfeb/c^r^>123. 5nm-efeofc, ?Ut^tfcf*^-§^l^i!&@ 
$*S^taot, fUk5>i5c^MS»J^bfci^626. 55%-efeo7t 0 ML(1 
+ 10), 100°C«82. GPC^£3, ^U^W^^^^mf^ MA^f 

Wtfo<DJ±— -—Mm*, 82. 6-efcofc 0 fft 19 F-NMRM©^*^ #«b*XfcMl^ 
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f£<D^ey^— llMifcl&JEjfctt^ VdF/HFP = 78. 2/21. 8^-/V%-efcofc 0 
[0068] JtKWl 
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